DRIVING  MACHINES  BY ELECTRICITY

279

place of the field poles extending radially inwards of the continuous-
current motor, there are the slotted discs held on the inside of the
cylinder, just as in the armature of the three-phase generator with
rotating field magnets. The slots in the discs accommodate the
windings of the two or three sets of coils, according as the motor is
arranged to work with two- or three-phase currents, and the cylinder
with its discs and coils is known as the "sfcator." The "rotor/' as
the moving member of the two- and three-phase motor is called,
corresponds to the armature of the continuous-current motor, and is
very similar to it up to a certain point. There are the same slotted
discs on a spider sleeve keyed on the rotating shaft, and the coils are
wound or fixed in the slots as in the continuous-current armature.
But it has no commutator, and in this respect is simpler than the
continuous-current motor, and less liahle to get out of order, the
commutator being one of the great sources of trouble, especially where
a motor is employed under conditions such as those that rule in
mining work. There are two forms of rotor, known as the " squirrel
cage " and the " wound " rotor.
The squirrel-cage rotor has conductors embedded in the slots in
the periphery of the iron core, the ends of the conductors at both ends
of the core being joined by circles of copper, the whole forming an
apparatus very similar to the cage that squirrels are made to perform
in. In the wound rotor the coils are wound in two or three sets,
according as the machine is for two or three phases, and they are fixed
in the slots very much in the same way as the coils of a continuous
current motor; but it is arranged that when the motor is being started,
the ends of the coils are brought out to slip rings on the rotor shaft,
against which brushes bear, adjustable resistances being connected to
the brushes. The squirrel-cage rotor is started either by simply
switching the stator coils on to the supply service directly, or by using
an " auto-transformer," an apparatus which transforms the pressure of
supply down to a low figure, so that the currents passing in the stator
coils and the currents induced in the rotor coils are small, until the
rotor has got up speed, when the full pressure of supply is switched
on. An auto-transformer is merely a small transformer enclosed in
a box which may be fixed in any convenient position, and which
has a double throw switch on the top, one set of contacts connect-
ing the low pressure, the other set the full service.
With wound rotors, the motor is started very much in the same
way as the shunt-wound continuous-current motor. The supply
pressure is switched on to the stator coils, and at the same time
the full resistance is connected to the rotor coils, and is gradually
switched out as the rotor gets up speed, the rotor coils finally being
short circuited, in a similar manner to those of the squirrel cage.
Fig. 124 shows the connections for this, and Fig. 125 is a diagram of